Objective: To determine the timing of development of suicidal ideation and factors associated therewith in suicide attempters who required psychiatric emergency treatment.
Background
A suicide attempt develops from suicidal ideation in the presence of complicating factors, such as anxiety, impulsivity and underlying psychiatric disorders. Zimri et al. have suggested that the trigger status of suicide is associated with factors such as the intensity of suicidal ideation, history of suicide attempt and current attempts [1] , while others emphasize the importance of frantic hopelessness and loss of control over one's thinking as underlying triggers for suicidal ideation [2] . Some studies have also suggested that psychic pain, a condition characterized by increasing anxiety and restlessness, is experienced before the occurrence of serious suicide attempts [3] , and that acute, intense negative feelings can also trigger suicide [4] , [5] . However, suicidal ideation is in many cases a distinct entity, and do not always lead to suicide attempts.
Stress has long been identified as an important factor associated with suicide attempt. Mann et al. reported that the severity of current depression or psychosis cannot predict suicide attempt and proposed a stress-diathesis model composed of suicidal ideation, impulsivity, and feelings leading to suicide attempt [6] . While there are various known risk and protective factors associated with suicidal ideation and suicidal behaviors among young people, a population commonly affected by suicide attempts [7] , stress has also been shown to have a role in the development of suicidal ideation in this population [8] .
Interaction between stress factors and other pertinent factors may complicate stress management and consequently increase the risk of suicide attempt [9] . Controversy remains regarding the notion that stress is a predictor of suicidal tendency [10] . One study suggested that a high stress level does not predict the development of suicidal ideation because the relationship between depression and suicidal ideation is somewhat relaxed by a sudden stress event [11] .
Based on the various perspectives, these facts indicate the importance of further analysis of suicidal ideation, which has a close connection to suicide attempt. Regarding the timing of development of suicidal ideation, the prevalence of suicidal ideation within the 2 weeks before suicide attempt is reported to be 4.8 %. Studies have identified the following factors to be associated with the development of suicidal ideation: male gender, high education level, smoking history, living alone, absence of religious behavior, financial strain, history of childhood abuse, family history of suicide, prior history of depression, current anxiety, coexistence of anxiety and depression, prior history of suicide attempt, indifference to one's own health, and use of antidepressants, as an indirect indicator of current depression, that not necessarily respond to the given drug [12] . To date, no report has fully explored the relationship between the timing of development of suicidal ideation and the characteristics and psychiatric profile of suicide attempters.
The crisis of the true suicide tends to be settled spontaneously in some period. Most patients can adapt themselves to the feelings that have finished becoming impoverished with the risk of the suicide within 24-48 h. The focus of our study is whether psychiatric staffs can management to suicidal ideation on the day and whether they can cope once a week in a generous limit of the short term treatment and what kind of characteristics the patients who no longer maintain suicidal ideation have [13] . Therefore, in this study, we classified suicide attempters who required psychiatric emergency treatment according to the timing of development of suicidal ideation, with the aim to determine the relationship between the time from the development of suicidal ideation to attempted suicide and the nature of suicide attempt.
Methods
A total of 18,639 patients presented to the primary or secondary emergency department of Iwate Medical University Hospital (hereinafter, referred to as our hospital) or the tertiary emergency department of a hospitalaffiliated Advanced Emergency and Critical Care Center (hereinafter, referred to as the emergency center) for psychiatric emergency services during a 12-year period between April 1, 2002 and March 31, 2014.
We use Silverman et al. 's nomenclature for the study of suicidality, and therefore ascribe to their essential components of suicide and suicidal behaviors: suicide ideation, suicide and suicide attempts [14, 15] . Of the total, 2818 patients met the diagnostic criteria for suicide attempt by meeting any of the following criteria: 1) self-statement of suicide attempt, 2) presence of a suicide note or advance notice for suicide, 3) existence of a person witnessing the suicidal behavior, and 4) confirmation by judicial officials or autopsy (Kishi) [16] . Of these 2818 patients, 2274 patients for whom the time of development of suicidal ideation could be identified were included in the analysis (Table 1) . Those whose death was confirmed after transportation to the emergency center and those who died within 24 h after admission were defined as suicides The patients were classified into the following three groups according to the timing of development of suicidal ideation: the "same-day" group, consisting of those who developed suicidal ideation and attempted suicide on the same day; the "short-term" group, consisting of those who developed suicidal ideation 2-7 days before attempting suicide; and the "long-term" group, consisting of those who developed suicidal ideation more than 7 days before attempting suicide. Patients of each group were examined for gender, age, years of schooling, living status, work status, history of presentation to psychiatric services, consultation prior to suicide attempt, history of suicide-related behavior (lifetime and during the past year), motives and means of suicide attempt, Asukai grade [a grading system for the seriousness of attempted suicide based on its means and outcome; absolutely dangerous (AD) or relatively dangerous (RD) group (1995)] [17] , Japan Coma Scale (JCS), diagnostic classification according to the Mental and behavioral disorders section of the International classification of diseases and related health problems, 10th edition (hereinafter, referred to as ICD-10) [18] , and outcome of emergency treatment. Evaluable patients were also evaluated for psychiatric symptoms using the Oxford University Version of the brief psychiatric rating scale (BPRS) (translated into Japanese by Kitamura et al.) [19] and for overall psychiatric symptoms and daily life capacities using the global assessment scale (GAS) (translated into Japanese by Kitamura et al.) [20] . Because the large part of patients did not be able to diagnose the subgroup for an emergency stage, we investigated the classification of the evaluation to main cord (F1-F9, F99). In addition, the subjects' life events prior to suicide attempts, such as spouse's death and debts, were scored on a 0-100 scale using life change units (LCU) of the Holmes social readjustment rating scale [21] .
Assessment of each investigation item and diagnoses were based on the information obtained from the patients and those surrounding them, such as family members, paramedics, hospital staff and primary care physicians, at the time of emergency psychiatric services. Suicides were evaluated based on the history of presentation to our department immediately before admission, or in the same manner as described above if they were able to talk at the time of presentation. Investigations and evaluations were conducted by 14 psychiatric emergency psychiatrists or psychiatrists on duty at our hospital, under the supervision of a senior psychiatrist (a designated psychiatrist). SPSS 21.0 J for Windows was used for statistical processing. One-way analysis of variance was used for comparing the means of three groups (the "same-day", "short-term", and "long-term" groups), followed by the analysis of difference between two groups using the Bonferroni method. Chi-square test was used for the analysis of ratios among three groups. JCS and LCU data were analyzed using the Kruskal-Wallis test.
In order to identify factors associated with the timing of development of suicidal ideation, a multiple logistic analysis with the forced entry method was performed, with all investigation items (gender, age, years of schooling, living status, work status, diagnosis according to the ICD-10, history of presentation to psychiatric services, history of contact with outpatient psychiatric services, consultation prior to suicide attempt, history of suicide attempt during lifetime and the past year, LCU total score, motives of suicide attempt, first/return presentation, BPRS total score, means of suicide attempt, severity of physical condition (AD/RD group), GAS, and outcome) considered as explanatory variables and the "same-day", "short-term" and "long-term" groups as the dependent variables.
The significance level was set at 5 % in all tests, with probabilities of significance presented numerically. Personally identifiable data were excluded from the analysis. Data were appropriately managed and processed to ensure the protection of personal information. This study was conducted with the approval of the ethics committees at Iwate Medical University School of Medicine.
Results

Background
The same-day group had the largest sample size, followed in order by the short-term and long-term groups. The number of women included was more than twice that of men. The female ratio was especially high in the same-day group compared to the other two groups. The mean age was the highest in the same-day group, followed in order by the short-term and long-term groups. The same-day group had lower percentages of patients who presented for the first time and those who received tertiary emergency services, and higher percentages of patients with prior history of contact with outpatient psychiatric services, history of suicide-related behavior during lifetime or during the past year, and no consultation prior to suicide attempt (Table 2) .
Diagnosis, psychiatric parameters, means of suicide attempt and outcome
With respect to the ICD-10 classification, the distribution of mood disorder (F3), neurotic disorder (F4) and personality disorder (F6) significantly varied among three groups, with a higher percentage of F3 and lower percentages of F4 and F6 in the same-day group compared to the other groups. Regarding the general health performance (GAS average), significant differences were recognized among the three groups, with the long-term group having the highest level of seriousness, followed in order by the short-term and same-day groups. The score for psychiatric symptoms (BPRS total score) was higher in the same-day group compared to the long-term group while the score for life events (LCU average) was the highest in the short-term group, followed in order by the same-day and long-term groups. In terms of motives of suicide attempt, the same-day group had higher percentages of family problems, interpersonal relationship, other, and unknown motive, and a lower percentage of economic difficulties. Higher percentages of work problem and pain of sickness were observed in the short-term and long-term groups, respectively.
Among the means of suicide attempt, drug was the most common in all three groups and its percentage was the highest in the same-day group. The long-term group had higher percentages of poisoning and hanging compared to the other two groups. The percentage of inhaling gas was lower in the same-day group than the other groups. The percentage of patients classified in the AD group according to Asukai's criteria was the highest in the long-term group (24.8 %).
As for outcome, the percentage of patients discharged home was the highest in same-day group, and the percentages of patients admitted to the emergency center or psychiatric department in the same-day group were higher than the corresponding percentages in the short-term group. There were a total of 36 suicides (1.6 %) and the percentage of suicides was the highest in the long-term group (14 patients, 3.3 %) ( Table 2) .
Logistic regression analysis
Significant variables identified in the same-day group included male gender (OR = .682), mood disorder [F3] (OR = .536), consultation prior to suicide attempt (OR = .564), motives of economic difficulties (OR = .415), pain of sickness (OR = .453) and work problem (OR = .391), GAS score (OR = 1.011), and LCU score (OR = .996). In the short-term group, male gender (OR = 1.436) was identified as a significant variable. In the long-term group, first-time presentation (OR = 1.486), consultation prior to suicide attempt (OR = 1925), suicide attempt by drug (OR = .237), GAS score (OR = .986) and LCU (OR = 1.007) were identified as significant variables (Table 3) . 
Discussion
Variables identified by a multivariate analysis as differentiating the three groups were gender, first/return presentation, F3 component of the ICD-10, consultation prior to suicide attempt, drug as a means of suicide attempt, economic difficulties, pain of sickness and work problem as motives for suicide attempt, LCU, and GAS.
Same-day group
Suicidal ideation that occurred on the day of suicide attempt was significantly associated with female gender, being not depressed, no consultation prior to suicide attempt, suicide attempt by means of drug, suicide attempt not motivated by economic difficulties, pain of sickness or work problem, low LCU, and high GAS. Global function was rated high, suggesting the involvement of vulnerability in coping with stress, with which even life events of low stress levels can lead to suicidal ideation. Not all suicide-related behaviors are intended for death; some behaviors serve as a subconscious signal for help. Such help-seeking behaviors are particularly notable in women, and are grouped under the concept of "parasuicides" [22, 23] . In the same-day group, it appeared that help-seeking behavior that occurred before suicide attempt did not directly lead to consultation or treatment and did not prevent suicide attempt. Regarding life events, suicide attempts in young people are likely to be triggered by interpersonal relationship-related events, and this risk appears to be higher for women than for men [24, 25] . In order to reduce stress, it is important to maintain good quality of life and integrate problem coping and solving [26] . Ibrahim et al. have suggested that coping skills required for pain management should be reinforced to reduce depression and suicide among young people [26] . In order to prevent the development of suicidal ideation followed by suicide attempt on the same day, supports are needed to facilitate the acquisition of stress management and stress coping skills and the control of mental conditions that can easily lead to direct actions, such as anxiety and impulsivity.
A higher percentage of patients in the same-day group had history of prior suicide attempt and were on outpatient psychiatric treatment compared to the other groups. It should be noted that parasuicide cases who do not have physically serious conditions and have exhibited suiciderelated behaviors several times, and those whose suicidal feelings were temporarily weakened after an attempt due to its cathartic effect [27] , are very likely to repeat their attempts, finally with a higher rate of fatality [28, 29, 30] . Joiner et al. have identified "acquired suicide potential" as a key risk factor for suicide [31] . This represents an insensitivity to physical pain and lack of fear for suicide acquired through repeated suicide-related behaviors and other similar experiences. These experiences appear to serve as a type of "rehearsal" for suicide and reduce the threshold for suicidal behaviors [32] . Even if a patient is judged to be safe enough to return home after outpatient treatment, it is necessary to determine the process by which he/she came to try to kill him/herself, and to provide careful treatment, such as the introduction of proper psychotherapy or encouragement to visit a psychiatrist in the future. A relatively short interval from the development of suicidal ideation to occurrence of suicide attempt also suggests the need for the proactive use of psychiatric emergency and hot-line call services and providing support to the patient's family and the surrounding people.
Short-term group
In the short-term group, only male gender was identified as a significant variable associated with the development of suicide ideation. It is more likely that, compared to Variables included: gender, age, primary/secondary/tertiary services, first/return presentation, f0, f1, f2, f3, f4, f6, with or without SMI 1 year for presentation/absence and logistic analysis, with or without history of SMV for logistic analysis, with or without prior consultation for logistic analysis, contact with outpatient psychiatric analysis for logistic analysis, drug, poisoning, inhaling gas, jumping from a tall building, jumping in front of a train, knife, self-burning, drowning oneself, hanging, combination, other, family problem, economic difficulties, pain of sickness, hallucination/delusion, work problem, interpersonal relationship, combined motives, school problem, unknown motive, living with someone or alone, years of schooling, work status, JCS, ADRD, total BPRS, GAS, LCU, discharged home or not, admitted to emergency center or not, admitted to psychiatric department or not women, men do not consult with the people around them prior to suicide attempt and often refuse to see a psychiatrist, even if the people around them notice changes and encourage them to see a psychiatrist. It has also been suggested that men tend to have too much stress themselves without consulting the people around them, and develop psychological tunnel vision [33] . The first thing to be done is to vigorously promote mental health management in the workplace to prevent the development of suicidal ideation and the occurrence of suicide attempt. Given an interval of 1 week from suicidal ideation to attempt, strategies that make the full use of gate-keeping will be effective in preventing these events. Specifically, it is important to prevent suicide attempts that can occur within a limited time frame by assessing items identified as significant factors in the same-day and long-term groups, such as a history of presentation to psychiatric services, opportunity for consultation prior to suicide attempt, global seriousness, and stressful life events. For example, a treatment strategy consisting of a combination of various types of care has been shown to reduce the severity of depressive symptoms and the development of suicidal ideation among elderly depressed patients [30] . A substantial effect is likely to be achieved by a comprehensive treatment strategy consisting of counseling services that address stress coping, social work services that support problem solving, and drug therapy that includes impulsivity control in its scope.
Long-term group
In the long-term group, which consisted of those who attempted suicide more than a week after the development of suicidal ideation, significant factors associated with the development of suicidal ideation included firsttime presentation, consultation prior to suicide attempt, no use of a drug as a means of suicide attempt, life events associated with a high stress level, and severely impaired global functioning. This group is characterized by no previous contact with psychiatric services even after consultation with surrounding people. It is well known that suicides tend to have no previous contact with psychiatric services before committing suicidal behavior [34] . In these cases, where serious untreated episodes are likely to be present, the condition itself may direct the patient to use a serious means of suicide other than drugs, or the presence of untreated episodes itself may prevent them from selecting drugs as a means of suicide attempt. Our previous study has demonstrated that lower GAS is associated with an increased frequency of suicide attempts by dangerous means and that GAS predicts the occurrence of dangerous suicide attempt, regardless of gender, age, or even disease entity [35] . Although no correlation to the emergence of AD group was identified in the present study, it should be noted that the selection of a non-drug means of suicide attempt may lead to serious consequences. Although no significant difference was found in the distribution of outcomes among groups, the longterm group had a slightly higher percentage of suicides (3.3 %) compared to the other groups.
Disorders characterized by impulse-control and anxiety may be the most important in predicting the transition from suicidal ideation to suicide attempt [36] .
Having not received any treatment indicates that these problems also remain unsolved. Monitoring of these risk factors is essential when conducting risk assessment [37] . Monitoring the impact of early-life and recent events in vulnerable individuals should be part of risk assessment and treatment [37] . In conclusion, for patients with persistent suicidal ideation, the problem-solving approaches should be selected based on a focus on life events associated with high stress levels. These patients should also be introduced to psychiatric treatment through procedures such as screening and gate-keeping.
Limitations and future research
Although this was a large scale study involving more than 2000 suicide attempters, the investigation was performed at a single institution. The study population also included 544 patients with unknown timing of development of suicidal ideation. This group of patients (the "unknown" group) had a lower female ratio compared to the sameday group, was older compared to the short-term group, and younger than the long-term group. The "unknown" group also had relatively higher percentages of patients with a history of contact with outpatient psychiatric services (63.9 %), and patients with a prior history of suicide attempt during the past year (>40 %) or lifetime (57 %). This group also included a relatively high percentage of patients presenting to tertiary emergency services, including those from whom detailed descriptions of suicidal ideation could not be obtained after awakening from unconsciousness, and those who were not sure of the precise time of onset of suicidal ideation.
Conclusion
The present study revealed varying characteristics of suicide attempters depending on the timing of onset of suicidal ideation. The group of patients who attempted suicide within 24 h after the development of suicidal ideation was characterized by a higher female ratio, lack of consultation behavior, life events associated with a low stress level, and high global functioning. These patients are likely to be effectively treated by treatment strategies focusing on the acquisition of coping skills and stress
